Dexmedetomidine prevents remifentanil-induced postoperative hyperalgesia and decreases spinal tyrosine phosphorylation of N-methyl-d-aspartate receptor 2B subunit.
Numerous studies have demonstrated that prolonged opioid exposure can enhance pain sensitivity that presents as opioid-induced hyperalgesia (OIH). Activation of spinal α2-adrenergic receptor may play an important role in the development of OIH. Dexmedetomidine is an α2-adrenergic agonist that has been shown to synergize with opioids. The aim of this study was to investigate the antihyperalgesia effects of dexmedetomidine on remifentanil-induced postinfusion hyperalgesia in a rat model of incision pain. We also evaluated whether the antihyperalgesic effects of dexmedetomidine were associated with suppression of NMDAR excitability, as measured by a reduction in spinal cord NR2B phosphorylation. Dexmedetomidine (12.5 μg/kg, 25 μg/kg, 50 μg/kg) was administered subcutaneously 30 min before plantar incision. Pretreatment with dexmedetomidine significantly decreased remifentanil-induced hyperalgesia, as indicated by increased paw withdrawal latencies and thresholds to thermal and mechanical stimulation respectively. Correlated with the pain behavior changes, Western blotting experiments also revealed that dexmedetomidine could decrease NR2B subunit phosphorylation (Tyr1472 site) in the dorsal horn, which was upregulated after remifentanil infusion. These results suggest that dexmedetomidine can efficiently alleviate OIH and it may be an effective novel option for the treatment of OIH. Our data also provide evidence that dexmedetomidine's anti-hyperalgesic effect may depend on its ability to modulate spinal cord NMDAR activation via suppression of NR2B phosphorylation.